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Enantiomer Excess Determination of Amines and Dipeptides by
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The enantiomeric excess (e.e.) determination of organic amines and dipeptides has been examined using ESI
and FAB mass spectrometry. Here, an equimolar amount of labeled and unlabeled enantiomeric host pair
compounds is mixed with a given e.e.-unknown guest compound. This is called the enantiomer labeled (EL)-host
method. The enantiomeric host pairs employed were (1) chiral podands having galactose end-groups and (2)
chiral crown ethers. Three sets of the /. (intensity excess)—e.e. plot showed excellent linear relationships,
indicating that the e.e.-value of e.e.-unknown amine compounds can be determined by the simple ESIMS or
FABMS coupled with the EL-host method, within the mean error of 1.5-4%e.e.
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Chart 1. Structures of the hosts and guests employed.
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Chart 2. An outline of the EL-host method.
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Fig. 1. An ESI mass spectrum for the EL-host method between host pair A (1:1 mixture of DD-1 and LL-1-d4) and guest
3 of R 100%e.e. The peaks of m/z 756 and m/z 760 correspond to the complex ion peaks of (DD-1+3)" and (LL-1
-d,+3)7T, respectively (IRIS=0.65).
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Fig. 2 An ESI mass spectrum for the EL-host method between host pair A (1:1 mixture of DD-1 and LL-1-d4) and guest
3 of S 100%e.e. The peaks of m/z 756 and m/z 760 correspond to the complex ion peaks of (DD-1+3)" and (LL-1
-d,+38)7", respectively (IRIS=1.52).
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Table 1. IRIS Values and ESI Mass Spectrometrically
Obtained e.e. Values Using the ESIMS/EL-
Host Method (Host Pair A and Guest 3)

Table 2. IRIS Values and FAB Mass Spectrometrically
Obtained e.e. Values Using the FABMS/EL-
Host Method (Host Pair C and Guest 4)

Prepared %e.e. IRIS 12 Obtained %e.e. Error Prepared %e.e.  IRIS 12 Obtained %e.e. Error
R 100 0.65? —0.212 106.1 6.1 R 100 1.617 0.230 100.2 0.2
R 90 0.71 —0.170 84.8 5.2 R 90 1.51 0.207 88.2 1.8
R 50 0.83 —0.093 46.4 3.6 R 50 1.26 0.115 50.0 0.0
0 0.99 —0.005 2.5 2.5 0 1.00 0.000 0.0 0.0
S 50 1.24 —0.107 53.6 3.6 S 90 0.67 —0.207 85.5 4.5
S 90 1.46 0.187 93.5 3.5 S 100 0.62” —0.230 102.0 2.0
S 100 1.52Y 0.206 103.2 3.2

Mean ave. 4.0

@ QObtained using Eq. (1).
Y A quantitative cross chiral relationship held satisfac-
torily (0.65%1.52=0.99).
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Fig. 3. An I.ee plot for the complexation between
host pair A and guest 3 of various sets of %e.e.
using ESI mass spectrometry (slope=—0.00204,
R?=0.9976).

Mean ave. 14

¥ Obtained using Eq. (1).
b A quantitative cross chiral relationship held satisfac-
torily (1.61 X0.62=1.00).
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